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PROBLEM TO BE SOLVED: To provide a method for controlling the refractive index of a 
polymeric optical molded material for optical use that does not require complicated steps 
such as preliminary oxidation, can change the refractive index efficiently, and is excellent 
in transparency when optical devices are fabricated. 
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( 1 ) ; 

CH 2 =C (Ri ) C (=0) O-R 2 =CH 2 ■•• ( 1 ) 
R 1 liA^M^t Wi* -f-J^m. R 2 ttSSfflftl— 2 0<O8Sffl4fctt^fiSftK 

n) #Wfijf£T0. 005ULh (m-Li neSCJ:|,TEt-Kt«) Th&Zb 

( a > * ( i > vazti&r? V)v ■ ( b ) * ( i ) x-m 

ZtlhT? U/U • h* :=J Wjl*flc«> 2 «W±C0S*^* . ( c ) * ( 1 ) T-a$n& 

T7 'JyW • \z-)l<mm.W<?) 1 »*fc«2«ia±i: ^ixl^hcomfifto 1 «*fc»i2«J2Lh 
i: OftS-^-frcov ^-ftifrX'h Silt *JS 1 * fctt 2 fcE»03fcffl*f*SaiM^#e. 

£«HIflH&P. isyif**? 1 ?'* yf^-(rr) T'7 0%Ul±T3iS»«3Sl~3<0 
[ff*«6] 

H^-tft^ 1 0J/c«' mT<0gg«3t«TSS»Lfci: #^SJff*iiJn (An) «ff 
TO. 005W± (m-Li neSKJ:4TEt-Kt«S) "CftSW^SCSEttO* 

mn+frhWatibWtK b h 1 ftlttRfcj^Lfcfc *OB*r*Httta (An) 

A^ff^-C'0 . 005lil± (m-Li n e^tcj; HTSfS) Th&Zk&tt 

CM*iI8] 

o#'£7)^ ( 1 ) ; 

CHj =C ( R 1 ) C ( = 0) O-R 2 =CH 2 ••• (1) 

(sJttu r 1 ji^BH^ifett^-f-zua, r 2 itm^wi-2o<r>mottci,t^mam 
7z/*ivme^m&v-)\,mim&vx^&m&Wb. ±mm\. mmm. mmmm 

<D* *>f,glffiS^< b t 18***, JM*K«:B8«L3t4:*<OS»f*J||*l (An) # 
RIHItttT-O. 0 0 5J3LL (m-Li n effiCiSTE^E-FT'SJig) ThhZ b £»15[ 

[is*jiio] 

M^mt. ( a ) * ( 1 ) T^ft-ST? U/P • t'^lfr<Ot-tl^fr. ( b ) 
( 1 ) TmiXhT7 V/U • fc*-/U#fi{*^2SW±^fi^fr. ifcfi ( c ) * ( 1 ) 

'j/w - t'-ii'&m.ft&im&fcii2mxtbzftw\&m&te<oim&ti 
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ti 2 Wilt t <v*km^ifccr>\, ->-fizfrX'$>&m$m8 ttzli 9 &£tte>£J3#r4s$3Uteft 
[MK&JI13] 

i o j /cmz iv.T^>mt±MvmtLtz t zommmtmn (An) tfHRgtira 

-CO. 0 0 5JiLh (m-Li neffiCifiTEt-HtfflS) T*4i**JBl 2fcHE*l<0 
[tt*ill4] 

it #jh i ~ 6 <ov ^*>tciBtto5fcstff^^s^fl:i tiim^m 7 ~ 1 3 <o w^,** 
izMmwyfflffim&MS&tbm&MicnL. tmm&MSft&akizj:')^ mmmmm ( 

An) tmStm&TO. 00 5i3Lh (m-Li neatifiTEt-h'taS) t^-SCl 

Ci**^i5] 

[»*«16] 
[«*«17] 

-?r<« ( 1 ) ; 

CH 2 =C (Ri ) C (=0) 0-R2 =CH 2 - (1) 
(aS<K R 1 R^ {i«3Bfcl-2 0<Ottft*3fc«^li«Ift 

^*^*T-$> , ^l*l^^v•rDlg^y^o^ ; >J!S^$r•g•^X'V1•r t> J: ^ ) 

ti»*iBi8] 

#±3BA*Sffitt«t»^i:-rSAW8*JI«B4. ^#'(7)^(2) ; 

(Cpl) (Cp2) Mr — (R) p • (L) q -(2) 
(5£tk Cpl, c P 2li. ffiSKSfcfcLT, ^B&^?o^>^:n:^27ti4B 
^^^n^^X"/^'^. Cp 1 tc P 2t\&m&$.tz\&mm*ftL 

TS^-LTV^Tt it*. Mr(irfffic7)#±^^JSJl^T-r«2-4c7)SIS'r'^S„ R 
tt**!^ 4 £MJ8RB: 1 - 3 <0tt*T/l'*7l/*f* S . L Jlffitiflt* JgHT 
*4. P«R«0R. q {4 LOST, ffl-filO-2 <F>mtlX'fo *) . ±ir2rfc:*fLTr 
= p + 2t^r&4d tzMVlZtiZ „ ) 

T-^$m>^jgig«t-ft:-^T-*&ff*JS 1 7t,zifficoftmiFr$gzmmi!rifccr>mmjjm. r/> 

[0001] 
[0002] 
[0003] 
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m-h-mtmhtix^z. 

[0004] 
2#HS) . 

[0005] 

(PMMA) tcHU <K^^^At-^^t^<3KBBJ : fcr)^cJ;0S»f^^«<-r^St^ 
««KHU XSfc«Hfc:=Sr&ISIH3&«*-5fc. 

[0006] 

£tz. tSV-Vh&XWXf? V U-hHlftL*Vvcj*&L;fc*£-(i. PMMA 
SI) . B8l«-**<0*ft*J: l 5a<Lfc*^i, fcfc£.tf. 0. 2537/xm« 

) „ Lorentz-Lorenz <05£#>£>Htfr¥£±{f 4 d t (i^RIfigT'?) & £ i: 
[0007] 

l&ftXmi ftBB s F7-923 1 3^&*8 (»2-3JT> 
[*W*\fciK2] «rHPP9 - 1 789 0 (1IS2~6H) 

[#Htifcfcffltl] M. J. Bowden, E. A. Chandross, I. P. Kam 
inow, TApplied Opticsj vol. 13, p. 1 13 ( 1974) 

[ IWf &SCM2 ] W. J. Toml inson, I. P. Kaminow, E. A. Ch 
andross, R. L. Fork.W. T. Silfvast, fApplied P 
hysics Lettersjvol. 16. p. 486 (1970) 

[0008] 

-ess* a*» o * . 

[0009] 
[0010] 
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z<7)m-&&%^Lz<7>A£ftmsffl3frt>zz>7 < jisMzf&tmzt'comtt&zmi Lxm 

[0011 ] 

•T^h-h. *¥tmt. -o&ma ( l ) ; 

CH 2 =C (Ri ) C (=0) O-R 2 =CH 2 ••• (1) 
(zSf, R 1 fcbkSRfiFF-ifcfctx?-/!^ R 2 ««5KRl~2 0Wtt?Bl4fcli^lWl« 

y : Jijivm^t<r>m^~)vmim^Lxa*). mmm^mmLtzt^c^mmmma < a 

n ) WWtifflkX' 0.005 ISLhT* •& - 1 Sr^® fc f 43BB*r*3E3W^*fc:« & *> <9 
[0012] 

StfTftTO. 0 0 5£Lt (m-Li neftfcJ:*TE*-FT«5g) Tfti Z t 

-f s 3t««f«aia^flc(ij«ftfc«i *> <r>xh s . 

osr<03« ( 1 ) : 
CH 2 =C (Ri ) C (=0) O-R 2 =CH 2 ••• (1) 
(s£*. R 1 Ji*«F*fc«:*f-/l^ R 2 ttft3ffiRl~2 0<Ott*Iifctt^ttin« 

(D*frt,mi£ti&'J'-%<bi> laSr-^*. tWt«*Sa»Lfci:SOJIBSr*ilMn (An) # 
BSJtfrmT'O. 005JJLt (m-Li neSCiSTEt-b'tlg) X'hhZtZ&W. 

[0013] 

*f u mmmzfflfrtz ztiz**). m^mm (An) mmmtx-o . o o siyji ( 

m-Li neffifciiTE^-KTfflig) fc-f& £ t £#1Si^£Sifr^J8iWi£fc:&a 

T*6±IBI«J«<0H*f*«iJ»*ifeSll«TS £ i<aT*S . 
[0014] 

£Mc, o#'ct)^ ( 1 ) ; 

CH 2 =C (Ri ) C (=0) O-R 2 =CH 2 ••• (1) 

<5s:«k r 1 ii*.mm?p*Mi* j f->i&. r 2 i±smm.i-2oco^.mtt-ntT-ma^. 

ft**it*-5t, ^rtfcr^xojR^yNDy^JS^Sr^T'V^tt J:V^) 
[0015] 

(Cpl) (Cp2) Mr- (R) p ■ (L) q -<2> 
Cpl. C P 2!i 1 fflStcatLT, ^E^^^^D^y^^-^TtJiS 
m$iX7t^^o^>'^^xr:;WTi>0, C P 1 fc C P 2 fcteittg^tiisgSa^L 
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lixmuK^ttziismfk i ~~3.<r>m.mT>v*}vmx'hh. L«iHtt«*iw-*iMrc 
■e*s ft* Aws*ft^«jr* i> ±mffi&n^m^nmmt;te(?>mmm*&&x'Z & 

[0016] 

& fc'<0ffiS£5rIg& S« Z t % < . -eOfiftgfW^hSIS: fc-^&Stf§£SS<a^fiT1!?! 
Iff S £ fc J: 0 , -f-OS*f*S-«S{ctS!niS-frS £ t #T'S & . 

x Srf^iS LtiWr£l,zZ<nMBfimz-t<'tLX ^h. 4fc, i >5#^iiSgSf$f li 

[0017] 

[0018] 

zzx\ ^r^izy^)m^commt:-jumm^i>m^tLxii. tr— 

/M^^Ub-h (WT, PVMAtU^ ) ^JMKfflV^nS. PVMAfl ft^jtf'J 
v-<o+T*.-*-<*it3taHBttSr*L» 4/£tBa*f**iBC:0fc:<<, S ^ ^^Bi^^e* { ft^^Ft' 
*f&BJ§K^Tfc<lc*f4L<fflv^*il>. 4fc. JbffiP VMAimm&ftk LKHmOt 
[0019] 

mmcoteSkit. wmt'-fm<7>mgmzxm^t:irm^t2-£. zemmtit* 

£2 5 0 — 3 5 0 nmtfcS. 
[0020] 
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immX'fy*). 1ii£l<li0. l-lW/cn* T'h&. 
[0021] 

a. mmc7>miWig:-%imz£'>-zm%z>tf. tzttn. pvMAcr>fmmz28o-^ 

3 0 0 n m 2r-^tf^HS5r 3 0 0 roW/cm* <D%$L TKSSf L X , S#f^£ 0.01 iiflnS 

^ 4 t £ ?>BsatB$i§{i o . 5-2 frmmm t-th owast* 4 . 

[0022] 

^HK0W»3tS«. 10J/crf ttT, k<K;5J/cm2 fc^O^'Mi 10 
3 X h <D ffi fc 3UBtfjT'& V > . 

^^^z^^^ivm^nmm^-ivmtm^hm^w^Kmm-mt.^. mttrnz 

HTjiSK^-T^^ tifiX'% htiK tzbUi^ P VMA#^&4j£jg#c<7):i#-£-, ^4 0 — 
7 0 < C#3iST'AS. 

[0023] 

RJEffciUr . *^lcf ijffl-f 4 £ i 4 . 
2r*K *%HJ^*ifetc J: 0 . jfcAcO. 0 ltLh(7)®M^c 7 )tiJDS:f#.S.^i:^-C#4A^ 

[0024] 

«wt«^T. 3ta*f*ssw-&*«>aw*«. m-Li ne& (r>jXA*7ry 

V^ft) SrfflWC. He-NeU— !f- <««63 3nm)TiB^S*lS. .I<D*§-£ S T 
E • JCU-^ HJ-y?) ^-K (tff-\cr>7 -f >V£>mt^'fT-Hftcr>%CDm%L 

[0025] 

t. ±<r>{mrn^i) i ±^<Kc y ). mmt,z&tttf&t&tiit>. mk^v x->x. t 

E^-h'tTM^-KcoS^COllA^jN?^. "?S OW^kOHjStfe^SoX (Polar 
ization Dependent L o s s : P D L) tf'Jr^Wmtf^lh^tlh . 
L^^t, TE*-YtTM^-Vcr>mifrm<Dmt, 0. OOlOOtlT. W£L<li 
0. 0 0 0 80y.TX'h&<7)tfm&L^* 

^wmxmmmvtm&mii.. mann ( 1 ) i^^si^tcr^'j^ff^^^ 
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PDL#/h£<^Fl]-t*£>&. 
[0026] 

am ■ %jm®& t -t & z\ t vx-z h . 

mzmnm^itmtx. wmm- amxz h . mmzis>x%zxMx 
u *<7)M£3&®<r)?>.tfttmm$:** < -fh^^mm^x-hh^-t^hx o izm%. 
lx. mBW.^m^^X'<r)m^im.<^m^^mim^^^thX'%^. zcnxma. 
3^^* v (Dimity r a T^mmzmmx'^ h „ 

[0027] 

^wnftmnrm^mm^mi. ±m Lfcft?Mz7i?#ivm&tt<r>wmt'-)\smm 

o£ 0 . o^coit ( 1 ) ; 
CH 2 =C ( R 1 ) C (=0) O-R 2 =CH 2 - (1) 

(it*, r 1 a^m^ttzii^^jum. r 2 itsmmi -2 ocomat. tm^mam 
ii*m&x'hr>x , ftiz^vwt^'^-yyi&ttiz&T^x t ±u) 

Z.tliZ\t, ( a ) ±ffi«j£ ( 1 ) T*$ni>r^ • b-7P#a*c7)^*m-&#:, ( 
b ) sU 1 ) X'^ithT-7 ViU - t'-;^#**c0 2StJLh<7)ft*^#. £fcti ( c ) 5t 

( 1 ) x'&ztihTvviv- \i—)vmM.w.<r>im^tz^i2m^xtbz.ixvm^a.w<r>\ 
xh iTt5 yyAm&tirc&i-c t> i v\ 

[0028] 

/kx ? ? D l^- K b^/toff-rt^?:? 'JP-f, b'rjUT? 'J U— K b-;uxf-;ur 
[0029] 

iznt. ^•&&*Mmm*!kiSZ-£%^i><?>X'htitfwax'%&. #m&it<?MJ: r )* 

[0030] 

* ( i > x-mzti&Trvti'- \z->u&mfttzKV3>\-<v±mm&ftt<r>m£ii. 
&mMmkX'mmcommm^ttfm%hix%iiix!,£. t<nzmfeztv&>>\ --But. m 

%<r>mmfoff%.m.W±te<r>l o~7 0t;i/%. b<(,zi 0~5 ovMbZiXdim 
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[0031 ] 

L4v\ ifcW&ftaS^tfMBWW****^ »*L<*^. 
[0032] 

■I.IT\ #±S£JSfc«i, Sc. Y. 7>?SJ Y&tz\&T9*f-S4 WOl 3|£& 
[0033] 

(Cpl) (C P 2) Mr- (R) P • (L) q -(2) 
(iC4>, Cpl, C P 2li, ffi2fcSliftL"C. ^^w^o^^'xxa^tiB 

X^tX^XhX^. Mrttr«OftiJ8&flWt^'Cr«2~4«7«»rC»4. R 

«**sft * ^udsrr i ~3<ott«r/i"¥^as'C*i . uimLmm-t&mi&x' 

= P + 2fc&.g>J;dt;:iiiiR£:fU>. ) 
[0034] 

±K<7)5$ ( 2 ) fcWt. C P 1 *7t{±Cp 2tf^m&Ztltzi/7u'^>9i;3L-)VX'foZ> 
«3~5j&*#4U\ 

CplifcUCp2tU. C 5 H, . C, (CH 3 ) 5 ,C 5 H 2 (CH 3 ) 3 , C 5 
(CH 2 CH 3 ) 5 , C 5 H 2 (CH 2 CH 3 ) 3 N C 5 H 2 CCH(CH 3 ) 2 )3- 
C 5 H 2 CS i (C H 3 ) 3 D 3 C 6 H 2 CCH (CH 3 ) 2 ) 3 Srif****. 
[0035] 

Cp lfcC P 2fc{i, fi«*fcJ4SHSSS^LTe^LTV^Tt,J:<. fc<tei»6*«: 

iHSSfc LTii, - (CH 2 ) n CS i (CH 3 ) 2 )m-(n, mliZtL-?tlO~~3 
commX'h 0 . ( m + n ) « 1~3T ##4 L< . t < {Zism-iVis V/l>m ( n# 
OT'm*H ) . ( n#2T-m**0) T-£>&<D*W4 U\ x 

[0036] 

4*, ±ie<Oie ( 2 ) fc^T. MJivgte+'Ofc&l. rfiSOftiaAfllif-p. -fnh'J 
(Y) . -y^Ub'^A (Yb) . -tV'J^A (Sm) , /Pf^A ( Lu ) ##4 
Ln. *<of3S ( r ) Ii2. 3&fctt4rfe9. t <tc24fc{i3*»»4 U^. 
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m&m. vxf-/Px-x/K t-7'-f-;i->f-;i'X-x;^i:*W^tv->. 
[0037] 

(C P 5K) 2 Smin - (CH 3 ) • (THF) "(3) 
(CpSO 2 Ybin - (CH 3 ) • (THF) ••• (4) 
(CpJSS) 2 Y in - (CH 3 ) ■ (THF) - ( 5 ) 
(■ft*. C P mH, 2, 3. 4, S-^y^^i^u^y^S/x^/UT'&O, T 
HFIifh7tPn77^**S. ) 

[0038] 

fSflsBMi, K^tti&fittCjttU 0. 0 1~1 0t^%£Ol$MttS«»S L<, 

t < (i o . i —5=t)v%<r>®m&k-th<ntfftiL u*. .r co^mmmm<nmm^^- 

[0039] 

7-^^11 m*1>^Mm<?)$kttTX'fto(Oim£L^. £fz. BM. TiVzfy 
3ttlrt-S<0A*a*L<» jfflflEJ4^NStt**Ki*iff*L<, b h/lx>\ 

[0040] 

a^-sgii. i oo"cmTfc-rs<o**»*t<, t<tz-95°c— +3oxMmt-t& 

[0041] 

13<tbhZtWX'£Z>. fztUf. (PVMA) <7)i§-&. fx 

/^SJfeorohWC^JRSiX^t-^ (4. 9 P pm#S t . afiLCO^f-;US**e0 
7°n h >«§S$fL4 tT-? (1. 3-0. 6p P m) fcWffiSJtiO, SCtB-tl.it* 4 

[0042] 

ilHWCiO. rfcffcSMIJttA^VS^^^^-f- (rr) T'7 0%lilt-CJ>6<7)#M 
♦Wi. ls'V*J1t99 s t4 v-X-f- (rr) * ? 7 0%ULht^rO 3 !>. 
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[0043] 

ttMco&v&L&mz&^x . ±m<£m^xm<nmiwmz%tfv>&#%!&t:nz>i> 
^Zisyi?*??^! ±Mi,zfe^xmnmmmzmtiLimszm&i>cr>zT'{ 

V?7t< -yy\ ^lzV^xm<7)m&<r>&mLWW£MX'h%h<r>ZT9 4 y? . 
[0044] 

Srd, rniii i tmrnttzm^. dddtTtiii 1 ix&%&mm$:T4v??7--< -,9 

=5rh'jrh\ d 1 d^7t<il d \ xm*hmi : k^y : J*?9 : r < -vttchVTY. dd 
K 1 Id. dl 1, 1 ddxm%:&Mm*^x3??7-< y h 'JT K fcv^ . 
[0045] 

v-y^^r ^T--f-(±, (nmr) jKfciOs ^xbhtii, 

-NMRiS^Jil 3C-NMRiti "9»gU yy^^f^f^- 7M 7 ? 
[0046] 

ttzimkmitiitix^^imzmuLx . fflv^-cij:v\ fi7K*^$nxv^v^ 

<, /iti.lflH-NMRX^h;l'f-^l:if5:t>j:l?? : 5:^l?Do*^ > 

•f-^it^'-CS=l>. MUmzii. 1H-NMRX^7 WW=J:&<7)##£L<. 1H-N 
MR-r-^tfcCtl»^>Srh°-^^\ fte^^^t-^tS'Sr-S.^i^il H-NMR 
T'<i®JST'#=5rV->^WS, 1 3 C-NMRW WW;: J: & U*. 
[0047] 

W%MXtfyl<.mm l ?££:lt*J-J\'&X'h&im£. ZrtXlZ&m-fh l H-NMRcO^;/-?- 

/wi. y^?f< '/^^hyrH^iif. r-fy^^f^^^byrK* 

OykSUgr^ ••/7tcVVTV*(07mtik=f-Xm%h J r$.*))i>i<-7 h*&r>Z.t 

rH(rr),7^?f^y; (^o^^x-f -y 7 i: t>V^o ) 3:1- UT F (mr ) . T 
•f V*?-r-f 7?4h'JrH (mm) <DW£ ( r r/mr/mm) tfMthL.tth . 

■fL^^^ (1995) . Mackromol. Chem. , Rapid. Commun. 
. 14, 719 (1993) SrttfflLfc. 
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[0048] 

1 3C-NMRtr-^<OpRltfc:i->-C«ftfe<t*. 

tlzX*). (rr/mr/mm)^»^ni.. 
[0049] 

^BBtctjtts i/yis*? 7-r 4 iof- 4 -ii. dc^j: ? \,z%#>hix&&? 9^ 4^ 4 

-*>fe. (rr/ (rr+mr+mm) ) xlOO (%) b LX . %#,Ztlhm:fo& . 
[0050] 

*^B^coM-^fr{i. «aw)fi^WcJt^T, tffifefi^WMEOWT, ftfiMrflattfcirLT 
VVB. »¥W« , 2, OOOlilt-C'SiO. ^fl^WJ 

if. &&&J:Vmiie>WTm$.L^Zbfrt>. t<[z27)W±X'h%>mm$.V<, il£ 

[0051 ] 

0 5ELL. L<fiO . 0 lKLttf9S*f4a8iD (An) fcj&WB-C**. 0 . 

0 0 5 JjU:<oaJr*iS*»S - 1 tlli . *7 r 4 atEWHffFfc i: WfA-f 

J /cm* OT. #4 t<{±5 J /cm* UTrft&afittVt. lOJ/cm* £jg£T*JMft 

■xi/y?) 

[0052] 

*>m*mLLxm£*<mte-2i£z>. ^^imam^^-vth. ttz. m^mm 
«*l xmmMtfztem&mMmzm-s-r&ztizj;*). mm^-^mcommRmm^ 

[0053] 

ffl^'-f K (f^/*7htt) 2002]. 
[0054] 

*Bnf!Fft3. 6 5 2, 2 7 5§B»dl *R»6ffl4:0WHLT, JlSftPiWl 



Patent provided by Sughrue Mlon, PLLC - http://wvw/.sugh rue.com 



(13) 



«B)200 5-1 26 688<P2005-126688A) 



tf:**— K N-7i- )VWis>^ 1, 1 -y7f^-3, 5-^h>-^o^-fey 

5-f-3i--/K 6-^Mrbr!iyt/A>fKu-h s trx- (s-^/i^rh-i. 

3. 4— f-:t> ? TV-/l'-2->fJK 2 —jtiU3tf7 h — 5 — — h nOXJ S ?V— /K 

Vvffc^Wi, ( 2-MBO) . 

-f 5 yV—)V (2-MBI ) % 2-^;^rh^>-y^-rV'-/U ( 2-MBT) iiXlfh 

[0055] 
[0056] 

(An) ifiO . 00 5 jy±T*S J: 3 &S£«rCfc< k t> . fEEtftf«8tt*L JfiWSaPJ. 
£<>5J: 3 *Ti. KfNliRMtM=0. 0 0 5liLt (#£ L<i20 . 0im 

±) co^^itSD (An) *#4fc«>, ttatttoiufsu, t:ktt£i&wk<&%&* i o 

J /cm* JJIT. #*L<I45 J /cm* mTT'$>&<0*U^. 
[0057] 

o^^fi^-ft; ( mum 1 ) , ??vu-bk mv>&&w t <ny vy^rn^w < 

5960112— 4) . \z—j\s*??Vls-bk4&n&Mifck(Dy'x3v?2in&ft (196018. 

J6035-7) fcov^-cfcSStt-tft. S£fcJfctfc«ofc*>. XVjtf-Jl'XjrfV l/-htML 

[J960II] 
[0058] 

TVl^yffl&Lfcl U-y h;Uc077X3^. Sm I 2 3. 96 1 6gt. fh5tKD 
77y330ra 1 fit#L3r#^ ^y^^/W^o^^^'xa/l^U^Aig 

C (C 6 Me 5 ) K3 45. 858g^*Di. SSTRZ5$-tf\ TH F £-j5£E8& 

WX C (C 5 Me s ) 2 Sm (THF) 2 ] ODWBftSrfrofc. I«( ( C 5 Me s ) 
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2 Sm (THF)i } 2. 5g£. h)\>J^> 6 0 m 1 fcJggfU h , JXf-A'T;l'$— *>A 
2.2ml £Jo;i. J«*LTRf5^o^„ *fcf6*£M*L;fctf>tK Wi&ftS:fT*v\ ( 
C 5 Me 5 ) 2 SmMe (THF) 
[0059] 
<PVMA«M> 

5Uiv*yal^y;fC< -H»=«B*„ B»lUsWI'X>'S8 0m 1 
SO*. CaH 2 T*«K*. HWSfS Lit t'-fr* * * »J h 2 0 m 1 (18. 7g/l 
6 6. 4 5lit;K SrSOifc. rtiSSr- 7 8X:tPSL3t<0*>. ffitBOT^T^JfcLfcjSi 
J£T'S>& (C s Me 5 ) 2 SmMe (THF ) 0 . 189g (0. 37 3 S WU) $rf£ 
^hn-xySmlT'^L^O^ftii^, *£*BM&U!:. ttttftfcL »S#/MJIJt 
#4 4 6£:&SJ:3eU «tt4^F*frfl>5 0 . OOOfcRjgLfc. 7 8'CT' 

y-/p*iniiT4*Ufc»^-* (^'Jt'x/^^^uv-h) *jt»s*T*«L. mm 
^MzmmLtz^-h. nm* 9 s-^x-mcm &x , m-nut. 

*^*«(aWi. «EE*a*CJ:OtT'ofe. £jftLfc«*fltf>JR«il8. 7g (IR*> 
99fifi%) X'h->tz. GPC (^)l/A-5l-(y3^o?h/57>(-) 

OTOftfWi (Mn)(i7 7, 000. Mfi^^a (Mw)lill5, 0 0 
0X\ ^fiM(Mw/Mn)lil. 49"C*>ofc. lH-NMRC±»)fft 
fcM^ft+O^i^Ufi^cOflfflMh'x/^^** C t*x/U*fl«#$s (%) = t"X,l. 
S (4 . 9ppm) /^)Vm (1. 3 — 0. 6ppm)xl00Dtil0 0%T'J>9. 
±»0:fctt«H9tt«. yy^?f^>f^ - ( r r ) 4*9 2m-jfc. 

_tlEfi-S# (^fUb'x/U^^^UU— h) tf)l H-NMR-r-^-l-Sr. Iltf Uc. 
*3t. ZCD1 H-NMRf-v-hfcfcttS^^-r-f ^-f-COaajtCfflV^iiS^^S 
0&±H$r. 02tc^L7t. ±ie?y*7M yf-(-^»!tiKll 1. 2—0. 9 P pmt: 
*fcH}$ft67Kyb'-^;<?y* Ul^— hC0±^^f-;PS C 1 ■ 19ppmft)5(mm) . 
1. 0 7 p p m ( m r ) . 0. 92ppm(rr) ) CO«:frffl&£fflVtf;. 

ore, Z.<r)SL0fcLX'i%tzXW-)VX99V\/-h ( P VMA) *«J0 . 1 g£If|g 
if;P5 0m 1 tolS U 2 Bia&RL£. !M»x-f;^»«^-*ttajL+*fc:«S5»$* 

. znmzzmm^Mmmcr&m^fom.xpi'o . ^f^^^-^S'J-^- wi^*) 

[0060] 

OESSSt? VT)V<7)\>m> 

±ta<0 PVMAO. 1 g £ B»xf;k 0.4ml (C A*u Jit* tffc . 

MiKASA|[£Ote« rxtya-^-i H-DXj ) tcr^Uny^xyNextya 
-hLfc. Xt>3-K0*fM±2. 0 00rpm,.2#hU <£<D?lL 80*CeiSSL 

0 °CT- 5 B$iaK£SfcJ!& L , y'J3 ✓"/'X,' Ng^±e H£ 7//mOPVMA7-f £ 

ore. ^cOv-Uny^xyvSKJitOPVMA^ -f yPAtittTSIJWa^MSttJt. .1 
Ste^/coTJi. UVBSJtJgBCV- i 10Q-G C^Bffi^ ; 7a-y 3 yUVyX 

XfiWsyj K7^r{i?$*^25 0— 4 50nmW3K5:^L.TV^A^ S^^tftPV 
M AW^h^IliKlRX^^ h )VZW£ Vtz hZh. 280-300n mT'fill \z-)V^k<» 
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£&mitflzft->t:. ^<r^iWX'<7MM.^SAlA. 24 2 J /cm* r&ojt. *i*STO 
S5Sfc3tS5raitc^-r. 
[0061] 

*1 



1 1 


mm 


1 

(W/cm 2 ) I 


i 

t£B ( J /cm* ) | 


1 1— 

1 UVA (320— 390nm) | 
1 1 


i 


373 1 


1 . 


97 1 I 


1 UVB (280— 320nm) | 


0 


. 725 1 


0 . 


962 | 


1 1 
1 UVC (250— 260nm) | 


0 


.071 1 


0 . 


100 I 


1 1 
1 UVV (395— 445nn) | 


0 


.86 1 1 


1 . 


209 1 


1 1— 

I mm-rn. i 

i i 




i 


4 . 


24 2 1 



[0062] 

Zm^X, He-Nel/- if- (»*633nm) . TE (h^VX^ 

[0063] 

312 



1 


i i 
1 TE^-H 1 


An 


i i 
1 TM^-K 1 


t 

An I 


1 (J/cm 2 ) 










1 

1 0 


1 1.49510 1 




1 1.49486 1 




1 

1 4. 2 


1 1.50399 I 


0.00899 


1 1.50505 I 


0.01019 1 


1 

1 8. 4 
i 


1 1.50599 1 


0.01089 


1 1.50609 1 
i i 


0.01123 i 



[0064] 

SrTE^-KT'l .495 1 0#>£>1 . 505 99 (SSf^HO. 0 1089) tTiMM 
commtfr (TM-TEco^fffi) JSO. 000 1k#*K^8*>r)it. 

mxm, sst • jk*«h-hr- 1 o om mwrns* ; tf±&&tmmmi m) m 
i zm^x. msvt:. mmmm<n-&m®&mi.9 2%x-$> r ) , 
mi±3%x'h-oti. 
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[00653 

<vMAt mnmsfa t co ? yr^m^^ss.> 

P-h ( MM A ) b<r>?>yjx*m.isW*l;tfLLtz. 

Sa^mufci-al/y^W:. -HMcttflL HKmUtWI/xy£5 0m 1 
jfc. CaH 2 TKJIia. JR«l»LfcVMA7. 5ml (7. Og/62. 4$U ; &/1' 
) . MMA7. 5ml (7. Og/70. 1 5 <J ^JU) £Jlli.fc: . 7 8'Clc:pfi 

L£<7)*>. fefciifc LT (C 5 Me 5 ) 2 SmMe (THF) 0. 198g (0. 390S 

a«c/tt*EHa&«l 60 (VMA) tl80 ( MM A ) fcSrSiofcU 9»#7<££>3 
6.000 Lfc . «^a*- 7 8 *CC 3 ^IBIRJBS HiTt^> t» . RJKJRfc:.* * J -)V 

Bit. »S?xf-;Hc&J8Lfc<0*>. BJ*X*y-rt'T?f^StfT*SL:fc. »fc*ufc* 
( VMA-MMA^y^Aftfi-^fr) *«EEfla»Lfc. 

£<OS^ft{±VMA£MMAi<OftS^it* ( ) #4 7 : 5 3T'S)-77t„ filHfc 
WlR*{i8. 0g (JR*5 7. GPCtCj:4»T*%^Fa (Mn) 

i±35, 9 0 0. Si^^a-^fi (Mw) (±4 3, 600t*D. tflM (Mw/M 
n){±l. 44T*-57t. £tz* 1 H-NMRC i 0tftiti^»7y*/H^tt« 

fi3«(t'-;i^os#^ c xc-^vmfrm (%) = t->vm < 4 . 9 P P m ) f-n^i 

( 1 . 3-0 . 6p P m) XlOODfilO Q%Vh *) . ±«tf>:£f«BB!lttfcL MMAt 
{JN:T. ^y^^^-r-f^X-f- ( r r)fr'9 0%tfe-ofc. 

ortC. £0.k3fcLT»£il7t*£-flc (VMA-MMA7V/Aftl^*) iftO. 1 
g£B&x^5 0m 1 fc«8RU 2BHB»$-li:/S. »lftxf-^^»*^*»ajL+«' 

[0066] 

Jbffi^VMA-MMA5>-rAftS-&«£t=. JKMittWfc LT 2 1 - C4- ( 
*^-/Uf-;t) 7xXrtO -2-^*^/70^-1 (-^N'tf^— #M<7) HlVti* 
AT-907J ) Sr. ±Ml7>?J±&m^mzftLX l«M%S^t. £*S0U tPIHC 
L/C. ^'j3>"?xy^«±fc:7-f/^*f^RL. JBMUHK:J:*A*r*Xfl&. m- 

[00673 

^3 



i 

1 tie 


1 1 

I TE^-F | 


An 


i i 
I TMt- K 1 


i 

An | 


1 (J/cm* ) 




(JEW**) 




1 


1 0 


1 1.49427 1 




1 1.49440 1 




1 4. 2 


i 1.50502 1 


0.01075 


1 1.50525 1 


0.01085 1 


! 8. 4 

1 


! 1.50403 ! 

i i 


0.00976 


1 1.50415 1 

i _i 


0.00975 1 



[0068] 
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fi. jl*4. 2J/cm2 com&K&ommzX*). g*f*^TE*-HT'l . 4 9427 
Kl. 5 0 5 0 2 (.miftmgO . 0 1 0 7 5) £ XMMZ-&& d - ifrf'U * 

^mmizt^x+ftizxzzmzm&zttfX'Zti. ±ieo. o 1 <r>mmmmti%tz 
t tnmmnvmmt. mtm 1 zmmtmtfx^itzn&wz-jm&mYwm&tm. 

znmmm (TM-TE^Mi) «io. 0002 3^Frtic/h$v>i^T£>-?*:„ 

[0069] 

< V M A k m<7)&S;ifc k<r>v> y^m-^w<r>^wi> 

*lffcfij££. VMAlOml (83. 2 5 "J^/tO iJitfN ' , N' -y^f^TS 
7Xf;W^^y U— h- ( D MM A ) 2 . 8 m 1 (16. 64 5 'J*:^) tCSSgU MM 
X'foh (C s Me 6 ) 2 SmMe (THF) cOiSr 0 . 09 5g (0. 18751)^) 
fc. h/PXV«M5 1ml (C, ^ft^'il^MLfclrWi. HSSffl2fc|B18tk:LT. VM 
A-DMMA7> £ . 

Cl<7)M-^«iVMAi:DMMAi:cO±tS-^it$ (t/P%) ^83 : 1 IX'fo-itz. 
fe<7)M&l±5. 45g (JR*45. 6*4%) Zfo->tz. £tz, GPClCj: hWL^&lft^ 
I(Mn)li65, 0 0 0. SS^F^^S (Mw) Ii9 1 . 60 0T'£> 0 . ^fi^fli 
(Mw/Mn)«l. AlX'fo^tz* £tz. 1 H-NMRCi 0*^1^**^7^ 

/m^^mm^-^&com^mai o o%x'h<o . ±m<r)±ftimmz, ^w*?? 

[0070] 

-?#'lc. r<0VMA-DMMA5^*l^*S'lH'C. HSS0IJ2 Rfllt: LT . % 
mW>7°>VbLXcr>-7 oVJ+ZVmLtz. Zco? < >VMz-z>\^X . £9tiK!ftStt:J: SfB 
ff^-ftSr. ra-Li ne& (7'JXA*77'J>^) Ci *) , ffll^Lfc. CKDoHSBIS 

[0071] 

314 



1 

inmate* 


i i 
1 TE^-H I 


An 


t t 
1 TNPfc-F 1 


i 

An I 


1 (J/cm 2 ) 






1 1 




1 0 


1 1.49536 1 




i ■+ 

I 1.49542 1 
1 1 




1 4. 2 


1 1.50440 I 


0.00904 


1 1.50466 1 


0.00924 1 


1 8. 4 
i 


1 1.50573 1 
i i 


0.01037 


1 1 

1 1.50583 1 
i i 


0.01041 1 



[0072] 

±M&<Q&%&t>wt>fr%:£oiz* vma-dmm A^yy^m.^^m^tzmmms 

T'te. jl»8. 4 J/cm* <nmM.%M<r)m\-immiZ£ 0 . gf$ (TEt-H) £1 . 
49536K1. 50573 (StffHO. O 1 0 3 7 ) £X'ma%1t& Z btfX'% , 

Jfr (TM-TE<75£g*t(i) fiO. 000 1 0i:^K/jN$V^cO-C-5>r)Jt. 

«9o%. ^ xm±2%x-h->tz. 
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immm 

[0073] 

fi«?-, VMA5ral (4 1. 6 5 U^/U) fc J:*/;*— 7/M-D:* ?-?-/UX^ 
>^^'JU-b (^tt-ft^StfOiSpT,^ r ^'f MXf;l/FM- 1 08 j ) aXF, PF 
MAt^i ) 5m 1 (15. 5 95 'J^:^) C^SSU (C 5 Me 5 ) 2 Stn 

Me (THF) coHSrO. 095g(0. 1 8 7 5 Ut/U) (C, l^x;xcOM£4 Om 1 
**l-e*i3QEL3tJaj'Hi. 3£&£ffl2£:|5|«(cLT, VMA-PFMA7>n*l^ 

.IOfi£f«±VMAfcPFMAfc^ttfi-£-Jt^ (t/1^%) #73 : 27 X'bitz. MS 
ft<DiRA(±2. 81 g (IR*2 1. 7Mfi%) GPCfciiRT^HF 
I(Mn)B4 1, 900, SS^fetfH^i (Mw) (±56, 2 0 OT* 0 . 
(Mw/Mn)lil. 34X'$>-?tl. 1 H- NMRKJ; 9 m^fi^ffc^eD 

;PS-^ttWlB!|^t--;^^S#*{± 1 OO%t*0, ±«<0£ttS£HfM(±, ls>&*99 

[00743 

ore ;OTMA-PFMA5>^AM^^ffl^t, M6W2 fc |B§«tcLT. 3t 

JH(±, S 5 K^SftSfcfc 9 
[0075] 

^5 



1 

1 (J/cm* ) 


i i 
1 TE^-b' | 


An 


! 1 

1 TM^-K 1 


i 

A n I 
(ffl«f*H) i 


1 

1 o 


I 1.47425 I 




I 1.47492 1 




1 

1 4. 2 


1 1.48630 I 


0.01205 


1 1.48656 1 


0.01164 1 


1 

1 8. 4 
i 


1 1.48304 1 

! 1 


0.00879 


1 1.48334 1 
i i 


0.00842 1 

i 



[0076] 

474 25*^1. 483 04 (Sf^SO. 0 0 8 7 9 ) *X'iMjD$-iir-5. Z k&X'£ , 
tff (TM-TE^I) {±0. 00 0 3 0tMW^V»tW*ofc. ?^>(C, Cl«0 
(±9 0%, ^X<i(±3%T'*>o^„ 
[0077] 

WtWl-CWfcPVMAfc. TtPftfefflfctt 2-^^-1- [4- (^f-^f-^-) 7 
-2- ; E;^'jyroyN->'- l <f-A#>f M;M?'3f j.T-9 0 7 j 

lmmxiz^hXo^L. mtmitmmzLx. mmv^Tjut txny < >uj*z 
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[0078] 

«6 



1 

1 


1 

TE^-h' | 


An 


1 t 
1 TMt-H 1 


1 

An I 


1 (J/cm 2 ) 




(miff mm) 








0 


1.49325 1 




1 1.49291 1 




1 0. 


0 50 


1.49986 1 


0.00661 


1 1.50015 1 


0.00724 1 


1 0. 


10 0 


1.49906 1 


0.00581 


1 1.49879 1 


0.00588 1 


1 0. 


2 00 


1.49925 1 


0.00600 


1 1.49694 1 


0.00403 1 


1 0. 


500 


1.50288 1 


0.00963 


1 1.50347 1 


0.01056 1 


I 0. 


7 5 0 


1.50242 I 


0.00917 


1 1.50375 1 


0.01084 1 


1 1 . 


0 0 0 


1.50319 1 


0.00994 


1 1.50372 1 


0.01081 i 


i 2. 


000 


1.50294 1 


0.00969 


1 1.50381 t 


0.01090 1 


1 4. 
1 


0 0 0 


1 1.50271 I 
1 i 


0.00946 


1 1.50315 
1 


0.01024 1 



[0079] 

— H) £1. 49325K1. 50 2 88 (Sff^HO. 0 0 963) £ X-mfiUTZ . 

m&. mm^^wm%t L^^tzmmmix-mmtmrnm^^n^^z^^m^ 

®mtM.£*)i>i&<. i. 0 fcW£X'$sm& < H*fJMS<t:*f*4 z: t arc* tz . 

fc^^a^Sf (TM-TE^f) «0. 000 59 t^fc/hS^t cOT'$> r>fc. r/> 

[Hififfl] 

[0080] 

3M^l!)?PJi:LT2-^;^7°h'<>'y'-f-Ty-;l'0. 0 0 lg (111%) 3rffi-&U 

tzWHi. mmm5 tmmizLx „ ^mm-yy>vtLx<Dy nv^^mi-tz. z<oy 

[HM031 
[0081] 
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oo i g ( is&%) £ffi^LfcJ2W4, m&ms tmmiztx , ftjsst-tryryi^ lt 

[0082] 

mi 



I I I 

i rnnxA i te^h i 

1 (J/cm* ) I I 


An 


i i 
1 TMt-K 1 

I ' 


i 

An I 

(JSifWH) 1 




i 

0 1 


1.49355 I 


— 


1 1.49374 1 


- ; 


1 0. 


1 

0 50 1 


1.49701 1 


0.00346 


1 1.49762 I 


0.00388 1 


i 0. 


1 

100 1 


1.50019 1 


0.00664 


I 1.50106 1 


0.00732 1 


1 0. 


1 

200 1 


1.50695 I 


0.01340 


1 1.50759 I 


0.01385 1 


1 0. 


1 

5 00 1 


1.50654 1 


0. 01299 


1 1.50631 1 


0.01257 1 


1 0. 


1 

7 50 1 


1.50625 1 


0.01270 


1 1.50621 1 


0.01247 I 


1 1 - 


1 

0 00 1 


1.50550 I 


0.01195 


1 1.50501 I 


0.01127 1 


1 2. 


1 

000 1 


1.50547 


0.01192 


1 1.50578 1 


0.01204 1 


1 4. 
i 


i 

000 1 

1 


1.50633 


0.01278 


1 1.50646 t 

i i 


0.01272 1 
i 


1 

as 


i i 
IfSWifcJ: ITEt-H 
1 (J/cm* ) | 


An 
(SSf*H) 


i i 


i 

An 1 

{®mmm i 




1 

0 1 


1.49245 




1 1.49261 1 




1 0. 


1 

0 50 1 


1.49977 


0.00732 


I 1.49981 1 


0.00720 1 


1 0. 


1 

1 0 0 i 


1.50413 


1 0.01168 


i 1.50421 1 


0.01160 1 


1 0. 


1 

2 00 1 


1.50787 


1 0.01542 


1 1.50769 1 


0.01508 1 


1 o. 


1 

500 1 


1.50845 
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